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PabGouyast nporpamma pazpaboTtaHa B COOTBETCTBHH C TpeOOBaHUSIMHU:

- @enepanbHOr0 rocyJapCTBEHHOro 00pa30BaTeNbHOrO CTaHAApTa CpeaHero ooIero
oOpa3oBaHMs, yYTBEpXKIEHHOro INpukazoM MuHoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBaHHOro MunuctepcTBoM roctuiuu Poccuiickoit @enepanuu 7 wrons 2012,
peructpaunoHHbii Ne 24480);

- ®epnepanbHOTrO rocyJ1apcTBEHHOro  o0pa3oBarelbHOrO0  CTaHjapra  CpeaHero
npodecCHOHANILHOrO  00pa3oBaHusi [0 CIELHATbHOCTH 15.02.08  TexHonorus
MAallMHOCTPOEHHUs, yTBep:KaAeHHOro [Ipukazom Munobpnayku Poccuu ot 18.04.2014, Ne 350
(3apeructpupoBaHHOro MuHnucrepctBom toctuuuud  Poccuiickoirt @Penepauuun 22.07.2014,
peructpaunoHHbIi Ne 33204);

- Ha OCHOBAaHMM IPHUMEPHOH MporpaMmbl 00uIe00pa3oBaTeIbHON Y4eOHON OUCLMIINHBI
«Xumus» 18 npodeccHoHanbHbIX  00pa3oBaTeNbHbIX OpraHW3alui, PeKOMEHJA0BaHHOMN
QenepabHBIM  rOCY1apCTBEHHBIM aBTOHOMHBIM  yupeaeHuem «®DenepaibHblii HHCTHTYT

pa3BuTus obpazoBaHus», npotokosn Ne 3 ot 21.07.2015 (peructpallMOHHBIH HOMEDP PELEH3HH
385 o1 23.07.2015).
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1 OBIIAS XAPAKTEPUCTUKA YYEFHOU JUCIHUATILINHBI
OY /.08 XUMUA

1.1 MecTo TMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMmbl

Huctnmmumaa OVY/[.08 Xwumuss BXoAuT B 00mIe00pa3oBaTelIbHBINA y4eOHBI LIHUKI
IIIICC3 xak o6mas y4eOHas aucnuiuinHa (MO BBIOOPY M3 00s3aTENbHBIX MPEIMETHBIX
obuacreit).

PaGouas nporpamma yueOHON AUCHUIUIMHBI SBJISETCS YACThIO MPOTrpaMMbl MOJATOTOBKU
CIEIHUAJINCTOB CPpeAHEro 3BeHa 1o cnenuranbHocTy 15.02.08 TexHomornus MalmHOCTPOEHUS.

1.2 Heab u miIaHupyeMble pe3yabTaThl 0CBOCHHUS TUCHUILINHBI:

Copepxanue y4eOHON AMCUMILTUHBI «XHUMHSI» OOYCIOBIECHO OOIeH HaleIeHHOCTHIO
00pa3oBaTeNbpHOTO Mpoliecca Ha (OPMHUPOBAHHUE Y CTYACHTOB KOMIIETEHIIUH, HEOOXOIMMBIX
nis kadectBeHHoro ocBoeHust OII CIIO wa 06aze OCHOBHOro oOIIEro oOpa3oBaHUSA C
MOJTy4eHUEM CpeqHero oliiero oopasoBanus. B mporecce u3ydeHUss XUMHHA Y 00 y4JarOTuXCs
pa3BUBAIOTCS MMO3HABATEIbHBIE MHTEPECHl U MHTEIUICKTYalIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITCIILHOM TIPHOOPETEHUS] 3HAHWW 10 XWUMHH B COOTBETCTBUU C BO3HHUKAIOIIMMH
JKU3HEHHBIMH TIPOOJIeMaMU, BOCHHUTHIBAETCS OEpeKHOE OTHOIIECHUS K MPUPOE, MOHUMaHUE
3I0pOBOTO 00pasza JKWU3HH, HEOOXOIMMOCTH TPEAYIPESKICHUS SBICHHUMA, HAHOCAIIUX BpEJ
3I0pPOBBI0 U OKpyXarwield cpene. OHM OCBaMBalOT MPHEMBI TPAMOTHOTO, O0€30MacHOro
UCIIOJIb30BAaHUsI XUMHUYECKHX BEIIECTB W MATEPHAJIOB, NMPUMEHSEMBIX B OBITY, CEIBCKOM
XO03SICTBE U Ha IPOU3BOCTBE.

Conepxanre y4eOHOW JUCHUIUIMHBI «XWUMHUS» HAMPaBICHO Ha JOCTHKCHHE
CIIEYIOIIUX IIeNIeH:

-popMupoBaHUEe Yy OOYyYalONIMXCS YMEHHUs OICHWBATh 3HAYMMOCTH XUMHYECKOTO
3HAHUSA JUIS KaKJ0TO YEJIOBEKa;

-hopMHpoOBaHUE Yy O0YYAIOIIMXCS 1IETOCTHOTO MPECTABICHUS O MUPE U POJIU XUMHUU B
CO3IaHUH COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTUHBI MHPA; YMEHUS OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYKAKOLIEH  JEHCTBUTEIBHOCTU: IMPUPOJHOM, COLMAIbHOM, KYJIbTYPHOM,
TEXHUUYECKOH Cpefibl, — UCTONB3Ys ISl 9TOT0 XUMHUYECKUE 3HAHUS;

-pa3BUTHE y OOYYAIOMIMXCS YyMEHUU pa3iuyaTh (aKTel W OIEHKH, CpPaBHHUBATH
OIICHOYHBIE BBIBOJIbI, BHJIETh HX CBSI3b C KPUTEPUSIMH OLIEHOK U CBA3b KPUTEPUEB C
OTIPENIETICHHON CHUCTeMOW IIeHHOCTeH, (QopMynupoBaTh ¥ OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

-IpuOOpEeTeHUE O0YJAIOIIMMHUCS OIBITa PA3HOOOPA3HOW JEATEITLHOCTH, TO3HAHHUS U
CaMOITIO3HAHUS; KIIOUEBHIX HABBIKOB, MMEIOIIUX YHHUBEpCAIbHOE 3HAYEHHUE IS Pa3NUYHbBIX
BUJIOB JICATEIILHOCTH (HABBIKOB PEIICHUsS MPOOJIeM, MPUHATHS PEIICHUH, IMOUCKA, aHAIN3a U
o0paboTku  uHpOpManMM,  KOMMYHHKATHBHBIX  HAaBBIKOB,  HABBIKOB  H3MEpEHHIA,
COTPYAHUYECTBA, 0€30MACHOTO OOPAIIEHUSI C BEIIECTBAMH B TTOBCEHEBHOMN KU3HH).

OcBoeHue cojnepkaHusi Y4eOHON NUCHUTUITMHBI « XUMUS», 00€CIeurnBaeT JOCTH)KEHUE
CTYJCHTaMH CJICIYIONINX PE3yIbTaTOB:

JUYHOCHIHBIX

— UYyBCTBO TOPJOCTH M YBXKEHUS K HCTOPHH W JIOCTMDKCHUSM OTCUYCCTBEHHOM
XUMHUYECKON HAyKU; XUMHUYECKH TPAaMOTHOE TIOBEJIEHUE B MPOPECCHOHATBHON NESTENbHOCTH U
B OBITY ITPH OOpAICHUH ¢ XUMHYESCKHUMH BEIECTBAMY, MaTepHAIaMH H ITPOIIECCaMU;

— TOTOBHOCTh K TMPOJOJKCHHIO OOpa30BaHHMsS W TIOBBINICHUS KBaTH(PUKAIIUU B
n30paHHOl MPOGeCcCHOHATHPHON JAEATENHPHOCTH U O0OBEKTUBHOE OCO3HAHUE POJIM XHUMHYECKUX
KOMIIETSHIIHIA B 9TOM;



— YMEHHE UCTIOJIb30BaTh JOCTHKCHHUS COBPEMEHHON XUMUYECKON HayKH M XUMHUECKUX
TEXHOJIOTHI [JIsl TOBBIIMIEHUSI COOCTBEHHOTO HHTEJUIEKTYaJlbHOTO Pa3BUTHsSI B BBIOPaHHOM
po(hecCHOHANTLHOM e TEIILHOCTH,

MemanpeomenmHpix:

— WCMOJB30BAHUE PA3JIMYHBIX BHJOB I1O3HABATEIHHON [EATEIBHOCTH M OCHOBHBIX
MHTEJJICKTYaJbHBIX Olepanuii (MOCTaHOBKU 3a7ayd, (OpMYJIMpPOBAaHUS TUIIOTE3, aHAIH3a U
CHHTE3a, CPaBHEHUS, OOOOLICHMS, CHUCTEMAaTH3allMH, BBIBJICHUS NPUYMHHO-CIIEICTBEHHBIX
CBsI3€i, MOMCKa aHaIoroB, (JOPMYIUPOBAHMS BBIBOJIOB) JJIS PEHICHUS MOCTAaBICHHOW 3a/1ayH,
NPUMEHEHHE OCHOBHBIX METOJIOB IO3HAaHMA (HAOJIOJIEHHS, HAYYHOTO SKCIEPUMEHTA) JUIS
W3YYEHHUS Pa3IMYHBIX CTOPOH XMMHUYECKHX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMH BO3HHUKAET
HEOOXOIUMOCTh CTAIKMBATHCS B MPOPECCHOHAIBHOU cdepe;

— UCIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB JJISl MOJIYYCHHUS] XUMUYEeCKol nHbopMaluuy,
YMEHHME OLEHUTh €€ JIOCTOBEPHOCTh JUIS JOCTMIKEHMSI XOpOLIMX pe3yJbTaToB B
npodeccuoHabHOU cdepe;

npeomemuuix:

— c(OpPMHUPOBAHHOCTh NPEJCTABICHUNA O MECTE XUMHH B COBPEMEHHON Hay4dyHOU
KapTHHE MHUpA; MMOHMMAaHUE POJIM XUMHHU B (POPMHPOBAHUU KPYro3opa W (yHKIMOHATHHOM
rPaMOTHOCTH YeJIOBEKa JIJIsl PEeLICHHS MPAKTUYECKUX 3a/1a4;

— BJIaJICHHE OCHOBOIIOJIATAIOIIUMHI XUMHYECKUMH TTOHATHAMH, TECOPUSMH, 3aKOHAMHU H
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKOM TEPMUHOJIOTHEH U CUMBOJIUKOM;

— BJIaJICHUE OCHOBHBIMH METOJAMH HAyYHOTO TMO3HAHUS, HCIOJIB3YEeMBIMH B XUMUH:
HaOII0/IEHUEM, OMHCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHUE 00pabaThiBaTh, OOBIACHATD
pe3yabTaThl MPOBEACHHBIX OMBITOB M JIENIaTh BBIBOBI; TOTOBHOCTh U CIIOCOOHOCTH IPUMEHSITh
METO/IbI TO3HAHUS TIPU PELICHUH MPAKTUYECKUX 3a]1aY;

— c(hOpPMHPOBAHHOCTh yMEHHS [aBaTh KOJHMYECTBEHHBIC OIICGHKH W TIPOU3BOJHTH
pacueTsl 0 XUMUYECKUM (opMyJiaM B YPaBHEHUSIM;

— BIIQZICHUWE TPAaBWJIAMH TEXHUKH OE€30MAaCHOCTH IPH HCIIONb30BAaHUM XHMHUYECKUX
BELIECTB;

— c(OpPMHUPOBAHHOCTh COOCTBEHHOM TIO3WIIMM 110 OTHOIIEHHUIO K XUMHUYECKOU
uH(pOpMaIKH, TOTy4aeMON U3 Pa3HBIX UICTOYHHUKOB.

B pesynbpTaTe ocBOCHMS TUCIUIUIMHBI O0YYArOIIHIICS JOKEH:
yMeTh:

— JaBaTh ONpEAETCHHEe W ONEPUPOBATH CIEAYIOIIUMH XUMHYECKUMHU TOHSATHSIMHU:
BEIIIECTBO, XUMHUECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAsl U MOJIEKYJISIpHAs
Macchl, HWOH, aJUIOTPOIMS, H30TOIbI, XUMHUYECKas CBS3b, OJIEKTPOOTPULATEILHOCTD,
BAJIEHTHOCTh, CTENIEHb OKHUCIEHHsI, MOJb, MOJIIpHAs Macca, MOJISIPHBIM 00beM ra3zo00pa3HbIX
BEIIECTB, BELIECTBA MOJIEKYJISPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS, paCTBOPHIL, JIEKTPOJIUT U
HEBJIEKTPOJIUT, HJIEKTPOIIMTHYECKAsT TUCCOLMAIINS, OKUCINUTENb U BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAaHOBJIEHUE, TEIUIOBOM 3(PQEKT peaklH, CKOPOCTb XUMHYECKON peaklMM, KaTalus,
XMMHUYECKOE paBHOBECHE, YIJICPOJIHBIA CKeNeT, (YHKIUOHANbHAs TIpyINna, H30Mepus,
TOMOJIOTHS;

— (opMyIHpOBaTh 3aKOHBI COXPAHEHHS MAacCChl BELIECTB M IIOCTOSHCTBA COCTaBa
BEIIECTB;

— OOBACHATH (PU3MUECKUI CMBICI CUMBOJHUKHU MEPUOANYECKON TAOMUIBI XUMUYECKHX
anementoB JI. W. MenneneeBa (HOMEpOB »JJIeMEHTa, IEpHOJa, TPYNIbl) M yCTaHOBKA
NPUYMHHO-CJIECTBEHHOM CBS3M MEXIY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMH W3MEHEHHS
CBOWCTB JIEMEHTOB W 00pa30BaHHBIX UMH BEIIECTB B IEPHOJIaX U TPYIINAX;



— J1aBaTh XapaKTEPUCTUKY BAXKHEUIIINX TUIIOB XMMHUYECKUX CBSI3€M U OTHOCUTEIIBHOCTH
9Toi TUmonoruu. OOBSICHATH 3aBHCHUMOCTh CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHUS
KPUCTAJUTMYECKUX PEIIETOK;

— HCIOJb30BaTh B Y4eOHOWM M TNPOPECCHOHATBHOW JEATEIBHOCTH XUMHUUYECKHUX
TEPMHUHOB U CUMBOJIUKY;

— OOBSACHATH CYIIHOCTh XHUMHYECKHUX mpolreccoB. KinaccupuuupoBaTh XHMHYECKHE
peaKlMy MO PAa3IUYHBIM MPU3HAKAM: YHCIY U COCTaBY MPOJIYKTOB M PEAarcHTOB, TEILIOBOMY
ahdexry, HanpapneHuto, (aze, HATMYHMIO KaTaM3aTopa, U3MEHCHHWIO CTEIICHEW OKHCIICHHS
AJIEMEHTOB, OOpa3yIONIMX BEMIECTBA. Y CTAHABIWBATh NPU3HAKU OOIIETO0 W PA3JIMYHOTO B
TUMOJIOTHUHU PEAKIUH SISl HEOPTaHUYECKOW U OPraHUYECKOM XUMUU;

— COCTaBJIATh YpPaBHEHHUS PEAKIMA C TOMOIIBI0 METOAA JJICKTPOHHOro OalsiaHca.
OOBSCHATh 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM pEaKIMu ¢ IOJOKEHUS XUMHUYECKOTO
paBHOBECHSI OT Pa3IUIHBIX (PAKTOPOB;

— BBINIOJHATh XUMHUYECKHUH  OKCIEPUMEHT IO  pAClO3HABAHUIO  BAXKHEHIIUX
HEOPraHWYECKUX M OPTaHMYECKUX BEILECTB, MOJYYCHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS
K U3YYEHHBIM KJIaCCaM COEAUHEHU;

— BBINOJHATh XUMHUYECKUW HKCIEPUMEHT B TIOJIHOM COOTBETCTBHH C IPaBHJIAMH
Oe3omacHoctu. HaGmionate, ¢ukcupoBarh U JaBaTh OINUCAHUE PE3YJIbTATOB MPOBEACHHOIO
AKCIIEPUMEHTA;

— MPOBOJUTH PACUETHI 10 XUMUYECKUM (HOpMyIIaM U YPaBHEHHSIM pEaKLIUii;

— OOBSCHATH XUMHYCCKHE SIBIICHUS, TPOUCXOMANINE B TPUPOJE, OBITY W Ha
MIPOU3BOJICTBE;

— OMNpeAeNsITh BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX MPEBPAIICHUM B Pa3IAYHBIX
YCIIOBHUSIX;

— TOTOBUTH PACTBOPHI 33JaHHON KOHIICHTPALIMK B OBITY U HA IPOU3BOICTBE;

— CaMOCTOSITEIbHO HAaXOAWTh XUMHUYECKYI0 HWH(GOPMALMI0O C UCIHOJIb30BAaHUEM
pPa3JIMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JAaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa);

— HCMOJIb30BaTh KOMITBIOTEPHBIEC TEXHOJOTHH JIJIs 00paOOTKHU U Mepeaadyd XUMUYECKON
uH(pOpPMAIIUU U €€ MIPEICTABICHHS B PA3TUYHbIX (hopMax;

— J1aBaTh OIIGHKY JOCTOBEPHOCTH XHMHYECKOW WH(POpMAIMM, TOCTYIMAIMIEeH u3
pPa3HbIX HICTOYHUKOB.

3HATh:

— 3aKOHBI COXPAHEHHUs MAacChl BEIIECTB M MOCTOSHCTBA cOcTaBa BeulecTB. [IpuunHHO-
CJICICTBEHHYIO CBSI3U MEXY COJEP>KaHUEM 3THX 3aKOHOB M HAITMCAHWEM XUMHUYECKUX (popmyn
U YpPaBHEHUW. YCTAaHOBKAa 3BOJIIOLMOHHOW CYIIHOCTH MEHJEIEEBCKOM M COBPEMEHHOU
dbopmyIupoBOK nepuoaudeckoro 3akona /. . Mennaeneena;

— 3aBUCHUMOCTbH CBOMCTB XMMHUYECKUX BEIIECTB OT CTPOCHHUS aTOMOB OOpa3yIOIINX HUX
XUMHYECKHUX DJIIEMEHTOB;

— OCHOBHBIE TTOJIOKEHUSI TEOPUH HIIEKTPOIUTHUECKON TUCCOLMALIMN U XapaKTEPUCTHKA
B CBETE ATOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTMHEHUM;

— OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOT'O CTPOCHUSI OPraHUYECKUX COCTMHEHUN U
XapaKTEePUCTUKA B CBETE 3TOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB OPTaHUYECKHX COCAMHEHUH;

— Ha3BaHME M3YYEHHBIX BEIIECTB 1O TPUBHUAIBHOH WM  MEXIYHApOJIHOM
HOMEHKJIAType U OTPAKEHHUE COCTaBa ITUX COCTMHEHUN C TIOMOIIBIO0 XUMHUUECKUX (POPMYIT;

— KJIaccu(UKAIKs BEIIECTB U MPOIIECCOB C TOUKHU 3PEHUS OKUCICHHUSI-BOCCTAHOBIICHUS;

— cOoOMI0IeHNE TTPaBUII YKOJIOTHYECKH TPAaMOTHOTO TIOBEICHUS B OKPYIKAIOIIIEH Cpejie;

— OLIEHKY BJIUSIHUS XUMHYECKOTO 3arpsi3HEHUsI OKPY’KAIOIIEW Cpelbl Ha OpraHu3M
YEJIOBEKa U APYTHE KUBBIC OPTaHU3MBI,
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— coOmofieHue TpaBuia 0€30MacHOro OOpalieHuss ¢ TOPIOYUMH MU TOKCUYHBIMU
BEIIIECTBAMH, JTAOOPATOPHBIM 000PYIOBAHUEM.

B pesynpraTe H3yuyeHUS AUCHUIUIMHBI CO3JAIOTCA YCIOBUS A (OPMUPOBAHUS OOIIUX
KOMIIETEHLIH:

OK 1. IlomuMarp CymIHOCTh M COLMAJBHYIO 3HAYMMOCTH CBOCH Oyaymiedl mpodeccuw,
IIPOSIBJIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€STEIBHOCTh, BHIOUPATh TUIIOBBIE METOBI M CIIOCOOBI
BBITIOJTHEHMS PO ECCHOHANBHBIX 3a/1a4, OI[CHUBATh UX dPPEKTUBHOCTh U KAYECTBO.

OK 3. [Ipunumarh pemieHuss B CTaHAAPTHBIX M HECTaHAAPTHBIX CUTYalMsIX U HECTHU 332 HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBiiaTh TOUCK U HCIOJb30BaHWE HMHGOPMAIIUH, HEOOXOAUMOW IS
3¢ (HEeKTUBHOTO BBIMOJIHEHHS MPOPECCHOHANBHBIX 3a/1ad, MPO(hecCHOHAIEHOTO M IMYHOCTHOTO
pa3BUTHSL.

OK 5. Hcnonws3oBars MH(POPMAIMOHHO-KOMMYHUKAITUOHHBIE TEXHOJIOTUH B
npodhecCuOHaNBHOM NeSTENbHOCTH.

OK 6. Paborath B KOJUIGKTHBE W B KOMaHze, 3(pQeKTHBHO OOIAThCS C KOJUIETaMH,
PYKOBOACTBOM, OTPEOUTEIISIMH.

OK 7. bparb Ha ce0si OTBETCTBEHHOCTh 3a pabOTy 4IEHOB KOMaH[bl (IIOJYMHEHHBIX), 3a
pe3yNbTaT BHIIOJIHEHUS 3aJaHuil.

OK 8. CaMOCTOSTEIBHO OIpPEAeaTh 3aJa4u MPO(PEeCCHOHATBHOTO M JTMYHOCTHOTO Pa3BUTHSI,
3aHUMAThCS CaMO0Opa30BaHUEM, OCO3HAHHO TJIAHUPOBATH MOBBIIICHUE KBATH(PUKAIIUH.

OK 9. OpueHTHUpOBaTbCSA B YCIOBUSX YacTOW CMEHBI TEXHOJOTHHA B TMPO(ecCHOHATBHOM
JESITEIbHOCTH.



2 CTPYKTYPA U COAEPXKAHUE YYESFHOU JUCITATLIAHBI

2.1 O0bem yyeOHOM AUCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Bun yaeOHO# paboThI O0Bbem B yacax
O06Bem 00pa3oBaTeIbHON TPOTrPAMMBI 78
B TOM YHCIIE:
TEOPETHUECKOE 00yUeHUE 58
IPAKTUYECKHE 3aHSITHS 20
ITpomexxyrounasi arrecranus (nuddepeHIMpOBaHHBIN 3a4eT)




2.2 TemaTuyeckuii mjian u cojaep:kanue ydeonou nucuumannbl OYJ1.08 Xumus

Koapl koMnereHumii,

HaumenoBanme (dopMupoBaHUI0
PAYIEIIOB H Tem Conep:xanue yueOHOro MaTepuaa u GopMbl OPraHU3aLUM JeSITeIbHOCTH 00yUaloOIMXCsl O0bem yacoB KOTOPBIX CHOCOBCTBYET
3JIEMEHT NporpaMmabl
1 2 3 4
Paspen 1. O0as u HeopraHu4yeckasi XuMHsl 34
Tema 1.1 Copep:xanue yueOHOT0 MaTepHaJia
OcHOBHBIE IOHATHS U 1 BBeaenne. HayuHbple MeTO/IbI TO3HAHUS BEIIECTB U XMMUYECKUX SIBJIEHUU. Posb skcriepuMenTa
3aKOHBI XHMHH U TEOpUH B XUMHUU. MoIeNnUpOoBaHHEe XUMUYECKUX MPOIECCOB. 3HAUCHUE XUMUH ITPU OCBOCHUU
npodeccuii CITO u cnennansrocteit CITO TexHIueckoro npoduiis npodecCHoHaILHOTO
00pa3oBaHusL.
2 OcHoBHbIe MOHATHS XUMUM. BemectBo. AToM. Monekyna. XuMHUUECKHIA SJIEMEHT. 2 OK 1-9
Amnotponusi. [IpocThie u cioxHbIe BelecTBa. KaueCTBEHHBINH M KOJMYECTBEHHBIN COCTaB
BelIecTB. XUMUYECKUE 3HAKH U PopMyIbl. OTHOCUTEIBHBIC aTOMHAs U MOJIEKYJISIpHAst MACCHI.
KonnuecTBo BemecTna.
3 OcHoBHbIe 3aKk0HbI XUMHHU. CTexruoMeTpusl. 3aKOH COXPaHEHMS MACChl BEILIECTB. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH ABOTaJpo U CJAEACTBUS U3
HETO.
4 IIpakTnyeckoe 3ausaTne Nel Pemenue 3anay no teme «OCHOBHbBIE TIOHSTUSL U 3aKOHBI XUMUM 2 OK 1-9
Conep:xanue yue0OHOro MaTepuajia
Tema 1.2 =
Tepuomuueciuii 1 Iepnoanueckuii 3axon /. U. Meﬂne.ﬂeevl;a. Otkpsitue J. 1. MenzeneeBbiM
JAKOH 1 Iepuonnueckoro 3akoHa. [lepuonudeckuii 3akon B hopmynuposke J1. M. Menneneesa.
Tepromraeckas ITepuoandeckas TabinIla XUMHUECKUX DJIEMEHTOB - rpadudeckoe oTobpakeHue
MIEPUOTNIECKOT0 3akoHa. CTPyKTypa MepHoINIeCKOM TaOIHIbl: TepHOAb (MaJibie ¥ OOJBIIHUE),
cHUCTeMAa XUMHYEeCKUX
rpymisl (TIaBHAS U MOO0YHAS).
ajemenToB JI. U. —
MeHaeneesa 1 2 Crpoenne aToma u I}epnounqecmm 3akoH /. U. MenaeneeBa. ATOM — CJIOXHasl YaCTHUIIA.
cTpoeHme aToma Snpo (IpOTOHBI U HEUTPOHBI) U JIEKTPOHHAs 000s0uKa. M30TOMbL. CTpOEHHE 37EKTPOHHBIX 2 OK 1-9
000JI0YeK aTOMOB AJIEMEHTOB MaJbIX IepU0OJ0B. OCOOEHHOCTH CTPOCHHUS dIICKTPOHHBIX
000JI0YEK aTOMOB AJIEMEHTOB OOJBIIUX MEPUOJIOB (TIEPEXOTHBIX IIeMEHTOR). [1oHsATHE 00
opOHTANSX. S-, p- 1 d-opOUTaNN. DICKTPOHHBIE KOHPHUTYPAIIMUA AaTOMOB XUMHUYECKUX
anemenToB. CoBpeMeHHast popmynmpoBka [leproandeckoro 3akoHa. 3HaUECHUE
Ilepunoguueckoro 3akoHa u Ilepuoanueckoil cucTeMbl XUMUYECKUX 3y1eMeHTOB []. 1.
Menzeneesa Jis pa3BUTUS HAYKH U IOHUMAaHUS XUMHYECKON KapTHHBI MHPA.
3 IIpakTuyeckoe 3ansaTHe Ne 2. MonenupoBanue nocrpoeHus [lepuoudeckoii Tabmuibl 2 OK 1-9
XUMHUYECKHX JJIEMEHTOB
Tema 1.3 Conep:xanue yuedOHOro MaTepuaja 2




CTpoenne BeuecTBa

Honnasi xummuyeckasi cBsi3b. KaTnoHsl, ux o0pa3oBaHue U3 aTOMOB B pe3yJbTaTe npouecca
OKHCIIEHHs. AHUOHBI, UX 00pa30BaHKE U3 aTOMOB B PE3YJIbTATe MPOIIECCa BOCCTAHOBIICHHUS.
HoHHast cBsI3b KakK CBsI3b MEKAY KATHOHAMH 1 AaHHOHAMH 33 CUET JICKTPOCTATHIECKOTO
npuTspkeHus. Kimaccuukamys HOHOB: 10 COCTaBY, 3HAKY 3apsi/ia, HATMIUIO THAPATHON
00om0ukn. VloHHBIE KpHCTaIUINYECKHE pemeTkH. CBOICTBA BEIIECTB C HOHHBIM THIIOM
KPUCTAJITINYECKON PELIETKU.

KoBanenTHass XxuMu4yeckasi cBs3b. MexaHn3M o00pa3oBaHUS KOBAJICHTHOH CBS3U
(0OMEHHBIN U TOHOPHO-aKIENTOPHBIH). DIeKTPOOTPHIATEIFHOCTh. KOBaeHTHBIC TOApHAs H
HenoJisipHast  cBsi3U.  KpaTHOCTP  KOBaJeHTHOM cBsi3U. MonekynspHele U aTOMHBIE
KpucTaiuueckue pemetkd. CBoifcTBa BeIIECTB € MOJEKYJSIPHBIMH U aTOMHBIMHU
KPUCTAJITIMYCCKUMU PCIICTKAMU.

Mertajaaunvyeckasa cBfA3b. MeTalimyeckass KpUCTaJIMYeCcKas pelieTka U MeTajinuecKas
XAUMHYECKasA CBI3b. PU3NYECKHE CBOICTBA METAIIOB.

ArperaTHble COCTOSIHHS BeLlleCTB M BOIOPOJHAs CBsI3b. TBepoe, )KUIKOE U ra3000pa3zHoe
cocTosiHUs BemecTB. [lepexon BemecTBa U3 OJHOTO arperaTHOro COCTOSIHUSA B IPYTOE.
BonoponHas cBs3b.

Yucrole BeniecTBa M cMecH. IloHsaTHe 0 cMecu BelecTB. [ oMOreHHbIe 1 TE€TCPOTrCHHbIC CMECH.
CocraB cMmeceii: 00beMHast 1 MaccoBas JOJIM KOMIIOHCHTOB CMECH, MaCCOBas J0JIA HpHMeCGﬁ.

JucnepcHble cuctemsl. [TorsaTre o qucnepcHoii cucrteme. JucnepcHas ¢asza u qucnepcroHHas
cpena. Knaccudukanus aucnepcHsix cucteM. [IoHATHE O KOIOUAHBIX CHCTEMAX.

OK 1-9

Tema 1.4

Bonaa. PacTBopbl.
DJIeKTPOIMTHYECKAS
TUCCOMMAINS

Conep:xanue yue0OHOro MaTepuaja

1

Bona. PacrBopnl. PacrBopenue. Bopa kak pacTBoputeib. PacTBOpUMOCTH BEIIECTB.
HachinienHble, HEHACHIIEHHBIE, TEPECHIIEHHBIE PAacTBOPHL. 3aBUCHMOCTH PAacTBOPHUMOCTH
ra3oB, XXHMAKOCTEH M TBEpIBIX BEIIECTB OT pa3iUYHbIX (akTopoB. MaccoBas 10
PacTBOPEHHOTO BEIECTBA.

OK 1-9

3JICKTp0JIl/ITI/l‘-leCK3ﬂ AUCconmmanus. QHGKTPOHI/ITLI 1 HEDJICKTPOUTHI. SHGKTPOJII/ITI/I‘IGCKZIH
Jucconuanms. MexaHnu3MEBI SHGKTPOHHTHQSCKOIZ Aucconuanuu JJigd BeIEeCTB € pa3iIndYHbIMU
TUIIAMH XMMHAYECKOH CBSI3H. rHHpaTPIpOBaHHBIe 1 HCTUAPATHPOBAHHBIC NOHBI. CrereHnb
3J'IeKTpOJ'IHTH‘ICCKOI>i JUCCOMAIIH. CunbHble U cla0ble DJICKTPOJIUTHI. OCHOBHEIE ITOJIOKEHHS
TCOPUHN 3HCKTpOHHTquCKOﬁ JUCCOLMAlIH. KI/ICJ'[OTBI, OCHOBAaHMA MU COJIM KaK BJICKTPOJIUTEI.

OK 1-9

3

IpakTuyeckoe 3anaTue Ne 3Pemnienune 3amau mo teme «PacTBopbi»

OK 1-9

Tema 1.5
Knaccudukauus
HEOPraHUYeCKUX
COeIMHEHHH U UX
CBOlicTBA

Copep:xaHue yueOHOI0 MaTepHaJa

1

Kuciaorsl u ux cBoiicrBa. KnCIOThI Kak 3JEKTPOIMTH, UX KIACCUPHUKAIMA 10 PA3TUIHBIM
Ipu3HakaM. XHUMHYECKHE CBOHCTBA KHUCJIOT B CBET€ TEOPUU IIIEKTPOJUTUYECKOU
nucconnarui. OCOOEHHOCTH B3aWMOJICHCTBHSA KOHIIGHTPUPOBAHHOH CEpHOH W a30THOU
KHACJOT ¢ MeTayuiaMi. OCHOBHBIE CTIOCOOBI MTOTydEHHS KHCIOT.

OcHoBanusi M WX cBoiicTBa. OCHOBaHMS KaK OJJIGKTPOJIUTBI, HMX KJIACCUPUKAIUS TIO
pa3MYHBIM ~ TpU3HAaKaM. XHUMHYECKHE CBOWCTBA OCHOBaHMHM B  CBETE€  TEOPHUH
AJICKTPOJIMTUYECKOW JMcconManuu. Pa3nokeHne HepacTBOPUMBIX B BOJIE OCHOBAHUM.

OK 1-9




OcCHOBHBIE CITOCOOBI MOJTY4EHHS OCHOBAHHH.

Cosm u ux cpoiictBa. Comn Kak 31eKTpoiuThl. CONHM CpeqHHe, KHUCIBle W OCHOBHBIC.
XUMIYECKHE CBOWCTBA COJEH B CBETE TEOPHH DJICKTPOIUTHUECKON anccommanui. CrocoObt
nosiydeHusi conell. 'maponus cone.

Oxcuabl m ux cBoiicTBa. Coreobpasyroniie n HecolieoOpasyromue Okcuabl. OCHOBHBIE,
am]oTepHbIC U KHCIOTHBIE OKCH/IbI. 3aBUCHMOCTb XapaKTepa OKCHJIA OT CTENEHH OKUCIICHHS
oOpasyroliero ero Merajuia. XMMHUYECKHe CBOcTBa OKCHIOB. [loydeHne OKCHI0B.

OK 1-9

5

IIpakTuyeckoe 3ausiTue Ne 4 CBoiicTBa KUCJIOT, COJIEH U OCHOBaHUMI

OK 1-9

Tema 1.6
XuMuyeckue peakuum

Coaep:xanue yue0HOro MaTepuaJja

1

Knaccupukauusa xumMmuyeckux peakuuii. Peakuuu coeMHeHus1, pa3ioKeHus!, 3aMELIeHHUs],
obmena. Kartamutudeckne peakimu. OOpatumble W HEOOpaTHMBIC peaknud. ['OMOTeHHBIE U
TeTePOTeHHBIC PEAaKIMU. DK30TEPMHUUICCKHE W SHIOTCPMHUUCCKUE pPeakmuu. TermtoBoil apQexT
XAMHUYECKHX peakiuid. TepMoXxuMuieckne ypaBHEHUS.

OKuUCINTENBbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTeneHb oKucieHus. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHOBUTEIND M OKHCIIEHHE. MeTo 1 3JIeKTpOHHOTO OanaHca /s
COCTaBJICHUS YPaBHEHUN OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.

CkopocTh XUMHYECKHX peakuuii. [IoHATHE 0 CKOPOCTH XMMUYECKHUX PEaKIiid. 3aBUCHMOCTb
CKOPOCTH XUMHYECKUX PEaKIril OT pa3IMYHbIX (PAKTOPOB: MIPUPOJIbI PEArupyOLINX BEIIECTB,
UX KOHIIEHTPAIUH, TEMIIEPATyPhl, TOBEPXHOCTH CONPUKOCHOBEHUS U UCTIOIB30BAHUS
KaTaJIu3aToOpOB.

OOpaTuMocTh XUMHYeCKHX peakuuii. O0paTumblie U HEOOpaTUMble peakii. XUMHYECKOe
PaBHOBECHE U CHOCOOBI €r0 CMEIEHUsL.

OK 1-9

5

IpakTuueckoe 3ansaTHe Ne 5 VzyyeHnue hakTopoB, BIUSIOIUX Ha CKOPOCTh XUMUYECKON
peaku

OK 1-9

Tema 1.7
MeTanabl
HeMEeTaJLIbI

Coaep:xanue yueOHOro MaTepuaja

1

Mertamwibl. OcOOECHHOCTH CTPOCHUA AaTOMOB U KPUCTAJIJIOB. ®du3nyeckre CBOMCTBA METAJLIOB.
Kﬂaccn(bm(aum{ METAJVIOB 1O pas3IMYHbIM IIPpU3HAKAM. XUMHYECKHE CBOMCTBA METAJLJIOB.
3J'I€K’I‘p0XI/IMH‘I€CKPIfI pan HaHpH)KeHI/Iﬁ MCETAJJIOB. O6IIII/IC CIIOCOOBI MOJy4YCHUA METAJUIOB.

Hemeramabl. OcobeHHOCTH CTpOCHUA aTOMOB. Hemerammer — MIPOCThbIC BCLICCTBA.
3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT HX IOJIOKCHHSI B Hepnoz[quecxoﬁ CHCTEMC.
OKHUCIIUTENIbHBIE M BOCCTAHOBHUTEIBHBIC CBOMCTBA HEMETAZIOB B 3aBHCHMOCTH OT HX
TIOJIOKEHUA B PAAY DJICKTPOOTPUIATCIIBHOCTH.

OK 1-9

IpakTuyeckoe 3anaTHe Ne 6 Perenne sKCiepiMEHTaNBHBIX 32129

OK 1-9

Pa3znen 2 Opranuyeckasi XuMust

42

Tema 2.1

| Coaep:xanue yueOHOro MaTepuasa




OCHOBHBIE NOHATHS
OPraHHYeCKOi XUMHAH
U T€OpHs CTPOEHUSs
OpraHuYecKnx
coeMHEeHUu

HpenMeT opra}mqecxoﬁ XUMUH. Hpnponﬂme, HUCKYCCTBCHHBIE W  CUHTCTHUYCCKUC
OpraHN4YCCKUC BCUICCTBA. CpaBHeHI/Ie OPraHn4CCKUX BEIIECTB C HCOPTaHUYCCKUMMU.
Banentaocts. XumMmmaeckoe CTPOCHHUE KaK MOPAHNOK COCAWHEHHUSA aTOMOB B MOJIEKYJIBI II0
BAJICHTHOCTH.

Teopus crpoeHusi opranuyeckux coequHenuii A. M. BytiepoBa. OCHOBHBIE TIOJOKECHHUS
TEOPHUU XUMHUYECKOTO CTpOeHH. M3o0Mepus 1 n3oMepbl. XuMudeckne (GOpMyIIbl X MOJIEITH
MOJIEKYJI B OPTaHHYECKOH XHMHUH.

Kaaccudpuxanusi opranmyeckux BemlecTB. Kiaccupukamuss BemecTB IO CTPOSHHUIO
YTJIEPOIHOTO CKeJeTa M HaIM4YMI0 (PyHKIMOHAIBHBIX rpymm. ['omonoru u romonorusa. Havama
nomenkiarypsl [UPAC.

Kuaccudukanuss peakumidi B opraHumyeckoil xumuMm. Peakuuun npucoeauHEHUs
(rumpupoBaHHUS, TaJOTCHUPOBAHUS, TUAPOTAIOTEHHPOBAHMA, THJparanuu). Peakiuu
OTIIETUICHUS  (IerHIpUpPOBaHUS, JETUIPOTaJIOTEHUPOBAHUs, JeTuaparanuu). Peakiuun
3aMeleHus. Peaknuu usomepusanuu.

OK 1-9

Tema 2.2
Yriaesoaopoasl U X
NpUPOIHbIE
HCTOYHHUKH

Conep:xanue yueOHOro MaTepuaja

1

Auaxanbl. Homenkiaarypa IUPAC. AnkaHel: TOMOJIOTHYECKHH psAn, wH3oMepus U
HOMEHKJIATypa ajJKaHOB. XHMHYECKHE CBOWCTBAa aJKaHOB (METaHa, JTaHAa): TOpPEHHE,
3aMelleHue, pPa3IoKeHue, Aeruapuposanne. [IpuMeHeHe alkaHOB Ha OCHOBE CBOMCTB.

AJIKeHbI. DTHUIIEH, €T0 MOJyYeHHe (IeTHAPUPOBAHUEM ITaHA, ACTIONMMEpU3aIIneit
MONMATIIICHA). | OMOIOTHYeCKHH s, N30MEPHsi, HOMEHKJIATypa alKeHOB. X AIMUIECKUE
CBOICTBA 3TWJICHA: TOPCHHE, KAYECTBEHHBIC peakiuy (oOecBednBaHne OPOMHON BOJIBI U
pacTBopa mepMaHraHaTa Kaius), THApaTanus, noruMepusanus. [IpuMeHeHne sTrieHa Ha
OCHOBE CBOMCTB.

Juennl u kayuyku. [ToHsTHE O AMEHAX KaK YrieBOJOPOAAX C ABYMsI JIBOMHBIMU CBA3SIMHU.
ComnpspkeHHBIE THEHBI. XUMHUYECKUE CBOIcTBa OyTamuena-1,3 u u3onpena: ooecBeYHBaHNE
OpOMHOIA BOJIBI M TOJIMMEPHU3AIUS B KayIyKd. HaTypanbHBIN U CHHTETHYECKHIE KayqIyKH.
Pe3una.

AJIKUHBI. AtieTriieH. XUMHUYECKUe CBOMCTBA alleTHIIeHa: TopeHue, obecliBeunBanne OpOMHON
BO/Ibl, MPUCOEAUHEHUHN XJIOPOBOJIOPO/Ia U TuipaTanus. [[puMeHeHne alieTuiieHa Ha OCHOBE
cBOMCTB. MeXKiaccoBasi U30MepHUs C ajKaJIueHaMHU.

ApomaTuyeckue yriieBoaopoasl. berszon. Xumudeckue cBoiicTBa O€H30J1a: TOPEHNE, PEAKINN
3aMmelneHus (rajJoreHupoBanue, HuTpoBanue). [Ipumenenne 6eH3071a HA OCHOBE CBOKCTB.

IpupoaHbie HCTOYHUKH YIJIeBOAOPOA0B. [IpuponHbIi ra3: cocTtaB, IpUMEHEHNUE B
kagectBe TorutuBa. Hedts.CoctaB m mepepaborka HedTu. Ileperonka wHedTH.
HedrenpoaykTsl.

[pakruyeckoe 3anaTHe Ne 7 O3HAKOMIICHHE C KOJUICKIHEH 00pa3ioB HE()TH U IPOTYKTOB €€
nepepabotku. O3HAKOMIICHUE C KOJUICKIIKEH Kay4yKOB M 00pa3laMu H3JICIUH U3 PE3UHEBL.

OK 1-9

IIpakTuyeckoe 3ansaTue Ne 8 [Ipupo/iHple HCTOYHUKHU YTII€BOIOPOAOB.

OK 1-9

Tema 2.3

Coaep:xkanue yueOHOr0 MaTepuaJia




Kucaopoaconep:xauue
OpraHuvecKue
coe/IMHEeHHUSI

Couprel. [Tonydenue 3TaHoNa OPOKEHUEM TUIFOKO3bI U TUApaTanuei dTiieHa. [ MapoKCHIbHAS
rpymnmna Kak GyHKIHOHaNbHAs. [[oHsITHE 0 IpeAeTbHBIX OJJHOATOMHBIX CITUPTaX. XUMUYCCKHC
CBOICTBA 3TaHOJA: B3aNMOJICHCTBHE C HATpPHUEM, 00pa30BaHIE MPOCTHIX U CIOXKHBIX 3(PHUpOB,
OKHUCIIEHHE B anbjaerua. [IpuMeHeHne 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOT0JIU3M, €ro
TIOCTICICTBYSL TSI OpTaHU3Ma YelIOBEeKa U IMpeayIpekICHHE.

['munepuH Kak MpeacTaBUTENh MHOTOATOMHEBIX CITUPTOB. KauecTBeHHas peakmwst Ha
MHOTOATOMHBIE CIAPTHL. [IprMeHeHne rmnepuHa.

®enoabl. Ou3nyecKre 1 XUMHYECKUE CBOMCTBA (eHoNa. B3anMHOe BIISIHEE aTOMOB B
MoJeKyJie (peHoma: B3aNMOACHCTBHE C THAPOKCHUIOM HATPHSA U a30THON KHUCIIOTOM.
[Tpumenenue eHoa Ha OCHOBE CBOWCTB.

Aabaerunbl. [lousaTue 00 anpaerunax. AnpAaeruaHas rpymmna Kak ¢ yHKIIMOHAIbHAS.
@opmanbIeru U €ero CBOMCTBA: OKUCIEHHUE B COOTBETCTBYIOIIYIO KUCJIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIIUN criupT. [lonydeHue anbaerujioB OKUCIEHUEM COOTBETCTBYIOIIUX CIUPTOB.
[Mpumenenue Gpopmaibaeruia Ha OCHOBE €ro CBOMCTB.

KapOonoBbie kncj10Thl. [ToHATHE 0 KapOOHOBBIX KucuoTax. KapOokcuinpHas rpymnmna Kak
¢byHKIMOHANbHAs. [ OMOJIOrHYeCKuil s/ MPeAeIbHBIX 0JHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
[Momxyaenne kapOOHOBBIX KHCIOT OKHCICHHEM aJbJETHIOB. XUMHUYECKHAE CBOWCTBA YKCYCHON
KHCJIOTHI: OOIIME CBOICTBA ¢ MUHEPAIbHBIMU KHCIOTAMH M PEAKLUS dTepH(UKAIINH.
[TpumeHeHne yKCYCHOM KHCIIOTHI HA OCHOBE CBOMCTB. BhIcIIne )KupHBIE KUCIOTH Ha pUMepe
NaJIbMUTHHOBOM U CTEApUHOBOM.

Cao:xabie 3¢upsbl 1 KAPbI. [lorydeHne CI0KHBIX YQUPOB peakiuei aTepudukannm.
CnosxHble 3QUpPHI B IPUPOJIE, UX 3HaUeHHe. [I[puMeHeHne CoXHBIX 3(HPOB HA OCHOBE CBOWCTB.
XKups! kak cnoxxublie 3¢gupsl. Kitaccudukanms xupoB. XUMHUECKHE CBOMCTBA XKUPOB: THIPOIIH3
U TMJIPUPOBAHUE KUAKUX KUPOB. [IpMMeHeHne XK1pOB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTIeBobl, UX KiIacCU(pUKAIM: MOHOCaxapHIsl (IIII0K03a, ppykTo3a),
Jycaxapubl (caxaposa) ¥ nojrcaxapHsl (Kpaxmai U IeNIrono3a). [1roko3a — BemecTBo ¢
JIBOMCTBEHHON (YHKIIMEI — alibJIeTHI0CIIUPT. XUMHUUECKHE CBOMCTBA TIIIOKO3bI: OKHCIICHHE B
[JIIOKOHOBYIO KHCIIOTY, BOCCTAHOBIICHHE B COPOUT, criupTOBOE OpokeHue. [Ipumenenne
TJIFOKO3BI HA OCHOBE CBOMCTB. 3HaUEHHE YIJICBOJOB B )KMBOI MPUPOJIE U )KU3HHU YEIOBEKa.
[TonATHe 0 peakysIX MOJIMKOHIESHCAINN U THAPOJIN3a Ha IPAMEPE B3aNMOIIPEBPAIICHIIH:
TJIIOK03a <> TIOJINCaXapu.

OK 1-9

IpakTuyeckoe 3ansirne Ne 9: Xumuueckue CBOHCTBA KHUCIOPOACOACPIKAIUX OPraHUYECKUX
COEIMHEHUH.

OK 1-9

Tema 2.4
A3oTcoaep:kaiue
OopraHuvYecKmne
coeqUHEHHSI.

Coaep:xanue yueOHOro MaTepuasia

1

Amunbl. [Torstue 06 amuHax. Anmndarndeckne aMuHbBI, UX KIacCUPUKAIUSI 1 HOMEHKIIATypa.
AHWJIVH KaK OpraHndeckoe ocHoBanue. [lomyueHnne anunuHa u3 HUTpoOeH3ona. [IpumMenenne
AQHWIMHA HAa OCHOBE CBOMCTB.

OK 1-9




Hoanmepsl

AMHHOKHCIOTHI. AMMHOKHCIIOTHI KaK aM(oTepHble U(yHKIMOHAIbHbBIC OPraHUYECKHE
coeUHEHUs. XUMUUECKUE CBOIICTBa aMMHOKHUCIIOT: B3aUMOJEHCTBUE ¢ IET0YaMHU, KUCIOTaMU
U JIpYT ¢ ApYroM (peaknus MoJuKoHAeHcamn). [lenTuaHas CBsI3b U MOJUIIEITHABL.
[IpumMeHeHre aMUHOKHUCIIOT HA OCHOBE CBOMCTB.

3 Beaku. IlepBuuHas, BTOpW4YHAs, TPETUYHAs CTPYKTYpHl OenkoB. XWMHUYECKHE CBOWCTBA
O€NKOB: TOpEHHWE, NECHATypalWs, TUAPONW3, IBETHBIE peakuuu. buonormdeckme (yHKIUH
6enxoB. benku n monucaxapuasl Kak OMOIIONIAMEDEI.

4 Ilnacrmacebl. IlonyyeHue MNONMMEPOB pPEAKLUEN NOJUMEpHU3ALMU U MOJIMKOHJEHCAIUHU.
TepmonnacTHYHbIE U TEPMOPEAKTHBHBIE ITacTMacchl. [IpencraBurenyu miactmacc.

5 BoJsiokna, wux kiaaccupuxaumsa. IlonmyuyeHue BoONOKOH. OTAENbHBIE NPEACTABUTEIN
XMMHYECKHX BOJIOKOH.

6 IpakTuueckoe 3anaTue Ne 10 Perrenne skcriepiMeHTaNbHBIX 33/1a4 Ha WACHTU(DHUKALIUIO 5 OK 1-9
OpPraHMYECKUX COEAUHEHUM.

IIpome:xyTounas arrecranus (quddepeHInpoBaHHbII 3a4eT) 2

Bcero

78




3. YCJIOBUS PEAJIM3ALIMU ITIPOTPAMMBI YYEBHOM JTACIUILIAHBI

VY4eOHble 3aHATHS TNPOBOAATCS C NPUMEHEHHEM WHTEPAaKTUBHBIX (opM pabdoThI,
KOTOPBIC CTUMYIIUPYIOT TIO3HABATEIHHYI0O MOTHUBALIUIO OOYYAIOMIMXCS, IOMOTAIOT MOAIEPKATh
MOTHUBALIMIO  OOy4arOmMXCs K  MONYYCHHUIO 3HAHWM, HAJIXUBAHUI  MMO3UTHUBHBIX
MEXKIMYHOCTHBIX ~ OTHONICHWH,  CHOCOOCTBYIOT  YCTAQHOBJICHHIO  JOOpOXKeIaTeIbHOM
armocdepsl. UHULIMMpOBaHKE U TOAIEPIKKA UCCIIEI0BATEIbCKON eI TeIbHOCTH 00y4aromuXCs
B paMKax peaJi3alid WUMU HWHJMBHUAYAJIbHBIX U TPYIIOBBIX HCCIEIOBATEIIbCKUX MPOEKTOB,
AT BO3MOXKHOCTb MPUOOPECTH HABBIK CAMOCTOSTEILHOTO pEeUIeHHs] MpPOoOJIeMbl, HAaBBIK
TeHepUpPOBaHUsI M OGOPMIICHUS COOCTBEHHBIX WJICH, HABBIK YBAKUTEIHHOTO OTHOIICHUS K
YyXKUM HJIeSM, HAaBBIK MyOJIMYHOTO BBICTYIUICHUS MEpel ayAuTOpuel, apryMEeHTHUPOBAHUS U
OTCTauBaHUs CBOEU TOUKH 3PCHHUSI.

JUis  TO3WTUBHOTO BOCHPHATHS OOydaromuMmucs TpeOOBaHHMM MpernogaBarens,
MPUBIICYCHUS UX BHUMAHHS K OOCYK/1aeMOi Ha y4eOHOM 3aHSATUU MHPOPMAIINH, aKTHBH3AIHH
UX T[I03HABaTeNbHOM  JEATENbHOCTHM  MEXAYy INpernojaBareieM U O0y4aromuMUCS
YCTaHABIUBAIOTCS JIOBEPUTEIbHBIC OTHOIICHHS.

Ha yueOHOM 3aHsATHMH cOOMIONAIOTCA OOMICTIPUHATHIE HOPMBI IOBENEHUS, MpaBUia
o01ieHust co crapmumu (TIpernogaBaresieM) U CBEPCTHUKAMH (0Oy4YarOIIMMHUCS), TPUHIUIIBI
yueOHOM TUCIUIUIMHBI U CAMOOPTaHU3ALINH.

3.1 TpeGoBaHUsA K MUHUMAJILHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecneyeHn 0

Peanuzamust mporpammbl  yu4eOHOM NMCHMIUIMHBI OO€CI€U€Ha HATWYUEM Y4eOHOTO
KaOuHeTa.

1. [lepeuenp 000pyI0BaHUS M YUEOHO-METOINIECKUX MaTEpPHAIIOB:

[Tocamounbie MecTa 1o KoiuyecTBy oOywatommxcsa, YMK mno aucuumiune,
TUIAKTUYECKUI MaTepuai; KOJUICKINU: «AmoMuHuY, «KaMeHHBIH yrojib U MPOIYKTHI €ro
nepepabotku», «HedTs M mpomykThl mepepaboTku», «MeTamasl U CIaBbly, «MeTalsl
peaxue», «Ilomumepn», «Ctanp U yyryn», «TommmBo», «OCHOBHbIE BUbI IPOMBIIIIEHHOTO
celppsi», «Crexino W wu3nenuss u3 crekiaa», «llleak HMCKYCCTBEHHBIM W3 BHCKO3BD»,
«MuHepanpHble yno0peHus», «O0pa3ibl METAIIOBY;

2. 1K, mynbTumenuitHoe 000pya0BaHHe
Komnbrorep-1mt., MyapTUMe1Ma IpoeKTop-1 MIT.; 3KpaH NPOEKIUOHHBIN-1 mT.;
3. JIM1eH3nOHHOE MTPOrpaMMHOE 0OecTieueHHe:

- JIUIICH3MOHHOC HpOFpaMMHOG 06GCH6‘{€HI/I$[ O6HI€FO " CICOHUAJIBHOI'O HAa3HAYCHUSA
Microsoft Windows; Microsoft Office Professional Plus;
- Zoom (6ecruiatHas Bepcusi) — cBOOOIHO-pacnpocTpansemoe [10.

3.2.AudopmanuoHHOe 0decnevyeHne peaaTu3alui NporpaMmsbl
3.2.1. OcHOBHBIE HCTOYHUKH

1. Xumus. 10 xnacc. ba3oBblii ypoBeHb : yueOHHMK sl 00I1€00pa3oBaTENbHbBIX
yupexaenuit / I'. E. Pynsurtuc, @. I'. ®enpaman. — Mocksa: [Ipocsemenue, 2019. — 224 ¢. —
Tekcr : HenmocpeACTBEHHBIM.

2. Xumus. 11 xmacc. ba3oBblii ypoBeHb : yueOHHMK Juis 0O0I1€00pa30BaTENIbHBIX
yupexaenuii / I'. E. Pym3utuc, ®@. I'. ®enpaman. — Mocksa: [Ipocsemnienue, 2019. — 224 ¢. —
TekcT : HemocpeACTBEHHBIH.

3. Xumus : y4eOHHWK sl cpemHero mpodeccuoHanbHOTO oOpazoBaHus / FHO. A.
JleGenes, I'. H. ®anees, A. M. T'ony6es, B. H. IllaroBan ; mox o6meit penakmueii I'. H.
daneeBa. — 2-e u3., nmepepad. u gon. — Mocksa : UznarensctBo FOpaiit, 2019. — 431 ¢c. —
(IIpodeccronanbroe obpazosanme). — URL :  https://www.biblio-online.ru/bcode/436520 -
TekcT : 3MeKTPOHHBIN.


https://www.biblio-online.ru/bcode/436520

3.2.2 DJIeKTPOHHBIE pecypcChl

1. Omumnwuana «[lokopu BopoObeBsl rope» — URL : https://www. pvg. mk. ru - Tekcer :
3JIEKTPOHHBIN.

2. OOpa3zoBarenbHbII caiiT st mKoIbHUKOB «Xumust» — URL : https://www. hemi.
wallst. ru - Tekcr : 3IeKTPOHHBIH.

3. OOpa3zoBarenbHblii caiit st mkonbHukoB — URL @ https://www. alhimikov. net-

TeKCT : 2JIEKTPOHHBIMN.

4. DnexrtponHas oubnuoreka mo xumuu — URL : https://www. chem. msu. su- Tekcer :
3JIEKTPOHHBIN.

5. WurepHer-uznanue s yuureneit «EcrectBennsie Haykm» — URL : https://www.
enauki. ru - TekcT : 3JeKTPOHHBIIA.

6. Meroanueckas razera «I[lepBoe centsiops» — URL : https://www. 1september. ru -

TeKCT : 2JIEKTPOHHBIM.

Kypnan «Xumus B mkone» — URL : https://www. hvsh. ru - Tekcr : 3eKTpOHHBIA.

Kypnan «Xumus u xu3ab»y — URL : https://www. hij. ru - Tekcr : 371eKTpOHHBII.

9. DnexkTpoHHBIN KypHaN «Xumuku U xumus» — URL @ https://www. chemistry-
chemists. com - TekCT : 3JIeKTPOHHBII.

10. Caiit o xumuu — URL : https://www. xumuk. ru - TekcT : 31eKTpOHHBIH.

11. T .W. epsduna, I'.B. Kantapus. InTepakTUBHBIN MyJIbTUMEANA YIEOHUK.
Oprannueckas xumust — URL : https://www. chemistry. ssu. samara. ru - Tekcr :
3IIEKTPOHHBIM.

3.2.3 JIonoJIHUTEeIbHbI€ HCTOYHUKHU

1. Xumusa. 3agaunuk : ydeOHoe mocoOue i cpeaHero mnpodecCHOHaIbLHOro
obOpazopanus / ¥O. A. Jlebenes [u ap.] ; mox ooOmel penakiueii I'. H. ®dageeBa. — Mocksa :
WznatensctBo HOpaiit, 2019. — 238 c. — (IIpodeccuonansuoe obpazosanue). — URL :
https://www.biblio-online.ru/bcode/436534 - TekcT : 2EeKTPOHHBIH.

2. OY1.08 Xumus : MEeToANYEeCKHE YKa3aHUs JJIs IPAKTUYECKUX 3aHATHH 10 ydeOHOM
muciuminie OYJ1.08 Xumus s o0ydarommxcsi 10 BCEM CHEIHATIbHOCTSIM OYHOM (OpMBI
oo0yuenust / TNV ; coct. JI. C. T'abapadukosa. - Tromens : TUY, 2018. - 48 c. - Teker :
HEIOCPEICTBEHHBIMN.

® ~


https://www.biblio-online.ru/bcode/436534
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHU JUCHUITVINHBI

PesyabTaTnl 00yueHus Kpurepun ouenku Metoasl
OLEHKH
YMenus:

— JlaBaTh onpeneneHue u — JlaeT onpenesieHue U ONEPUPYeET [IpakTnueckue
OMEepUPOBATH CIECAYIOIIUMHU CIEAYIOIMMHA XUMUYECKUMU u
XUMHYECKUMU TOHSATHUIMU: MOHSTHUSIMU: BEILIECTBO, XUMUUECKUH | J1TaOOpaToOpHbBIE
BEIIECTBO, XUMUYECKHUI AJIEMEHT, | DJIEMEHT, aTOM, MOJIEKYIa, paboTHI 110
aToOM, MOJIEKYJIa, OTHOCUTEIbHBIE OTHOCHUTEJIbHBIC aTOMHAs U temam: 1.1,
aTOMHAsI U MOJIEKYJISIPHAsL MACCHl, MOJIEKYJISIpHAsI MacChl, HOH, 1.2,1.3,1.4,
WOH, aJJIOTPONUS, U30TOIIBI, AJUIOTPOIIUSI, U30TOIbI, XUMUYECKAs 15,16, 1.7,
XHUMHYECKasi CBA3b, CBSI3b, DJICKTPOOTPULIATEIILHOCTD, 2.1,2.2, 2.3,
3JIEKTPOOTPULIATEIIHOCTb, BAJICHTHOCTH, CTEIICHh OKUCJICHUS, 2.4
BaJICHTHOCTD, CTCIICHb OKUCJICHHUS, | MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN
MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN | 00bEeM Ia3000pa3HbIX BEIIECTB,
00beM ra3000pa3HBIX BEIIECTB, BEIIIECTBA MOJIEKYJISIPHOTO U
BEILIECTBA MOJIEKYJISIPHOTO U HEMOJICKYJIIPHOTO CTPOCHUSI,
HEMOJICKYJISIPHOT'O CTPOCHHS, PacTBOPBI, MIEKTPOIUT U
pacTBOPBI, ANEKTPOIUT U HEIJICKTPOJIUT, JICKTPOIUTHIECKAS
HE3JICKTPOJIUT, JIUCCOLIMAIMS, OKUCITUTED U
AICKTPOJUTHYECKAS TUCCOIUAIINS, | BOCCTAHOBUTEIb, OKUCIICHUE U
OKHCIIMTENIb 1 BOCCTAHOBUTED, BOCCTaHOBJICHHUE, TEINIOBOH Y (DHEKT
OKHCJICHUE U BOCCTAHOBJICHUE, peakifu, CKOPOCTh XMMHYECKOM
TEIIOBOM 2P PEKT peaKIu, peaKIru, KaTaaus, XMMUIECKOe
CKOpPOCTb XUMHYECKON pEaKIluu, paBHOBECHE, YTIIEPOIHBIN CKETIET,
KaTajn3, XUMHYeCKOe paBHOBecHe, | (YHKIMOHAJIbHAS FPYIIa, U30Mepus,
YIJIEPOIHBIN CKETIET, TOMOJIOTHSI
(GyHKIIMOHAIbHAS TPYIIA,
M30Mepus, TOMOJIOTHS;
OK 1-9
— ®dopmynupoBaTh 3aKOHBI | — PopMynupyeT 3akoHsbl | JlabopaTopHas
COXpaHEHHUs MAacChl BEIIECTB U | COXpPAHEHUS] MacChl BEIIECTB U pabora 1o
MOCTOSIHCTBA COCTaBa BEIIECTB,; MOCTOSIHCTBA COCTaBa BEIIECTB teme 1.3
OK 1-9
— OObscHATh Pu3uveckuii cMpich | — OObsicHsIeT Qu3uveckuii cmbicn | [IpakTudeckas
CHMBOJIMKH MEPUOINYECKON | CHMBOJIMKH MEePUOINYECKON pabora 1o
TaOIUIBI XUMHUYECKUX DSJIEMEHTOB | TaOJUIIbI XUMHUUYECKHUX DJIEMEHTOB [I. teme 1.2
H. W. Mengeneea (HomepoB | M. MenzaeneeBa (HOMEpOB 3JIEMEHTA,
JJIeMEHTa, TEepUoAa, TPYIIbI) U | epHoJa, TPYNIb) U YCTaHOBKH
yCTaHOBKa MPUYHHHO- | TPUIMHHO-CIIEACTBEHHOMN CBSI3H
CJIEICTBEHHOM CBA3M  MEXIY | MeXAYy  CTpOEHHEM  aromMa |
CTPOCHHUEM aToma U | 3aKOHOMEPHOCTSIMH M3MCHCHUS
3aKOHOMEPHOCTSAMHU W3MEHEHHUS | CBOMCTB DJIEMEHTOB M 00pa30BaHHBIX
CBOMWCTB 3JIEMEHTOB U | IMH BENIECTB B TNEpPHOJIAX H
0o0pa3oBaHHBIX HMMH BEUIECTB B | TPYIIaXx.
MepuoIax U rpymnmnax;
OK 1-9
— JlaBaTh XapakTepUCTUKY | — JlaeT XxapaKTepUCTUKY [IpakTnueckas
BOXHEUIIIUX THUIOB XHMHYECKHUX | BOKHEUIIMX TUIIOB XUMUUYECKUX pabota mo
CBSI3€ M OTHOCHTEIBHOCTH JTOM | CBSA3EH M OTHOCHUTEIIFHOCTH ITOM Teme2. 1




TUIOJIOTHH. OOBACHATH
3aBUCHUMOCTb CBOMCTB BELIECTB OT
ux cocTaBa u CTPOCHHUS
KPUCTAININYECKUX PELIETOK;

OK 1-9

tunoaoruu. OObsICHIET
3aBHCHMOCTb CBOMCTB BEIIECTB OT
UX COCTaBa M CTPOCHUS
KPUCTATMYECKHUX PEIICTOK.

— Hcnons3zoBarh B y4eOHOW u | — Hcmompzyer B yuyeOnoit  u | [IpakTmueckue
npodeccnoHabHON AESITETbHOCTH | MPO(PECCHOHANIBHON s TeNbHOCTH u
XUMHYECKHX TEPMHHOB U | XUMHAYECKHUX TEPMUHOB u | mabopaTtopHbIe
CUMBOJIUKH; CUMBOJIUKH. paboThI
OK 1-9

— OOBACHATD cymHocTh | — OObscHsET cymHocth | [IpakTuyeckue
XUMHUYECKUX MPOLIECCOB. | XUMUYECKHUX IIPOLIECCOB. U
Knaccupunuposars  xumuueckue | Knaccubunupyer XUMHUYECKHE | TabopaTopHbIe
peakiumn o Pa3IMYHBIM | PEAKIUU [0 PA3TUYHBIM MPU3HAKAM: paboTHI 10
MpU3HAKaM: YHUCIY M COCTaBY | YUCIy W COCTaBy MpOAYyKTOB u | Temam: 1.1,
IIPOJYKTOB u peareHroB, | peareHToB, TemoBomMy dddekry, | 1.2,1.3,1.4,
TEIJIOBOMY s dekry, | HanpaBnenuto,  (aze, Hamumumio | 1.5, 1.6,1.7,
HampaBlieHWIo, (a3e, HAIMYUIO | KaTaau3aTopa, U3MEHEHUIo ctenener | 2.1, 2.2, 2.3,
KaTaan3aropa, M3MEHEHUIO | OKUCIICHHS 3JIEMEHTOB, 00pa3yIoLInX 24
CTENEeHEH OKMCIICHUS SJIEMEHTOB, | BEIIECTBA. Y CTAHABIMBAET MPU3HAKU

00pa3yromux BEIIECTBA. | OOIIEr0 M Pa3jINYHOTO B THUIOJIOTHUHU

YcranaBnuBaTh NpU3HAKWA OOMIETO | peakuuMid it HEOPraHWYeCKOW U

U Pa3IUYHOTO B  THUIIOJIOTUHU | OPraHUYECKON XUMUHU.

peakuui Uil HEOPraHWUYEeCKOW U

OpraHMYEeCKOi XUMUH,;

OK 1-9

— CocrtaBnsTh ypaBHenus | — CocraBinser ypaBHeHus peakiuii ¢ | [IpakTudeckas
peaknuii ¢ TOMOIIBI0 METOJa | MIOMOIIBI0 METOJIa  DJIECKTPOHHOTO pabota o
3JEKTPOHHOTO Oananca. | 6amanca. OOBICHSET 3aBUCUMOCTD Tteme 1.6
OOBACHATH 3aBUCUMOCTH CKOPOCTH | CKOPOCTH XHWMHUYECKOW peakuuu Hu

XUMHYECKOH peakuuu U | IOJIOKEHUS XUMHUYECKOTO

TTOJIOKEHUS XUMHUYECKOTO | pAaBHOBECHS oT Ppa3IUYHBIX

paBHOBeECHs oT pa3IuuHbIX | (paKTOPOB.

(bakTopoB

OK 1-9

— BrpimonHATh XUMHYECKU | — BpImonHser xumuueckuid | IIpaktnueckas
SKCIEPUMEHT M0 PACHO3HABAHUIO | SKCIEPUMEHT IO PACIO3HABAHUIO pabota mo
BAKHEUIINX HEOPraHWYECKUX U | BAKHEMIIMX  HEOPraHWYECKUX U Teme2.1
OpraHUYEeCKUX BEILECTB, | OPraHUYECKUX BEIIECTB, MOTYYEHUIO

MOJTYYEHUIO KOHKPETHBIX BEIECTB, | KOHKPETHBIX BEIIECTB, OTHOCSIITUXCS

OTHOCAILIUXCA K  H3YYEHHBIM | K M3YUYEHHBIM KJIacCaM COEAMHEHUH.

KJIaccaM COeqWHEHHH,

OK 1-9

— BrimonHaTh XUMHYECKUM | — BplmonHser xumuyeckue | JlaboparopHsie
SKCIEPUMEHT B MOJTHOM | DKCIIEPUMEHTHI B MOJIHOM |  PabOTHI MO
COOTBETCTBHH C MpaBWJIaMU | COOTBETCTBHH c npaBwiamu | Temam 1.3, 1.5,
0€30I1aCHOCTH. Ha6nronate, | 6€30aCHOCTH. Habmronats, 1.7,2.3,2.4
(ukcupoBaTh M JaBaTh OMHCaHUE | GUKCHpPOBaTH M J1aBaTh OIMCAHUE

pe3yIabTaTOB MPOBEACHHOTO | PE3YJIbTATOB MPOBEICHHOTO

IKCTICPUMEHTA, IKCIIEPUMEHTA

OK 1-9




— IlpoBonuth pacueTsl no | — IIpoBoaut pacyeTsl no | Ilpaktuyeckue
XUMHYECKUM dopmynam U | XMMHYECKUM bopmynam u paboThI o
YPaBHEHUSAM PEAKIIHIA; YpPaBHEHUSM PEAKIINIA; temam 1.1, 1.4,
OK 1-9 15 1.7

— OOBACHATH XUMUYECKUE — QOOwpsacHseT XuMuyeckue siBienus, | Jlaboparopusie
SIBJICHUSI, IPOUCXOIAIINE B MIPOUCXOJISAIINE B IPUPOJIC, OBITY U paboTHI 110
pupo/ie, ObITY U Ha Ha MPOU3BOJICTBE. temam 1.7, 2.3
MIPOU3BOJICTRBE;

OK 1-9

— Onpenendarpb BO3MOXKHOCTH | — Ormpenenser BO3MOXHOCTH | JIabopaTopHbie
MPOTEKAHUS XUMHUYECKUX | MPOTEKAHUS XUMHUYECKUX paboThI 1O
IIpEBPALLCHUI B pa3iMYHBIX | IPEBpALCHUN B pasznuuHbX | Temam 1.3, 1.5,
YCIIOBHSIX; YCIIOBHSIX. 1.7,2.3
OK 1-9

— T'otoBUTH pacTBOpHI 3amaHHON | — ['OTOBUT  pacTBOpbl 3amaHHOM | JlabopaTopHbIe
KOHLEHTpaluu B ObITY M Ha | KOHUEHTpauuu B ObITY M Ha paboTHI 110
MPOU3BOJCTBE; MIPOU3BOJCTBE. Temam 1.3, 2.3
OK 1-9

— CamocTosTenbHO HaxoauTh | — CaMOCTOATENbHO Haxonut | IlogroroBka
XUMHAYECKYI0 ~ MHPOPMALHUI0  C | XUMHUYECKYIO HH(pOpMaLINIO ¢ | cooOueHuit no
HCII0JIb30BaHUEM pPa3IUYHBIX | UCIIOJIb30BAHUEM pasznuuHbIX | Temam 2.3, 2.4
HMCTOYHUKOB (HAYYHO-TIOMYJSPHBIX | HCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX

W3J1aHuM, KOMIIBIOTEPHBIX  0a3 | U3/aHuH, KOMITbIOTEPHBIX 6a3

JaHHBIX, pecypcoB HTepHeTa); JaHHBIX, pecypcoB HTepHeTa).

OK 1-9

— Hcnonb3oBars KOMIIbIOTEpHBIE | — MCHOIB3yeT KOMIIbIOTEPHBIE [Tonroroska
TEXHOJIOTHH JIJI1 00pabOTKH 1 TEXHOJIOTHH JIJIs1 00pabOTKHU 1 COOOILIEHUH 110
nepeaadYd XuMUYECKON nepesaud XuMu4eckoi nHpopmauu | temam 2.3, 2.4
nH(OpPMAIIUY U €€ MPEACTABICHUS | U €€ MPEACTABICHUS B Pa3InYHBIX

B pa3IMuYHBIX popMax; dopmax

OK 1-9

— JlaBaTh OLIEHKY IOCTOBEpPHOCTH | — JlaeT OLIEHKY TOCTOBEPHOCTH [Toaroroska
XUMHYECKON MHpOpMAaIuH, XUMHUYECKON HHPOpMAIIIH, COO0O0IIIeHUH IO
ITOCTYIIAOIIEH U3 Pa3HbIX ITOCTYIAOIIEN U3 Pa3HbIX Temam 2.3, 2.4
HMCTOYHUKOB; HMCTOYHHKOB

OK 1-9

3HaHus:

—  3aKOoHBbI COXpaHEHUS Maccel | — 3HAeT 3aKOHBI COXpaHCHUs MaccChl | Y CTHBIU orpoc
BEIIECTB M TIOCTOSIHCTBA COCTaBa | BEIIECTB M ITIOCTOAHCTBA  COCTaBA | 1o teme 1.2
BEIIIECTB. HquHHHo-cne[LCTBeHHOI‘/'I BCIICCTB. HpH‘lHHHO-Cﬂe)?lCTBGHHOﬁ

CBSI3M MEXIYy COJepKaHheM OJOTHX | CBA3M  MCXKIY  COACPKAHHCM  3THX

3aKOHOB U HAIIMCAHUEM XUMHUUYECKUX | 3dKOHOB H HaIIMCAHHEM XHUMHWYCCKHX

Gopmyn u ypaBHeHuid. VYcraHoBka | OPMYN M ypaBHEHMH. VYCTaHOBKa

9BOJIFOLIMOHHOM CYLIHOCTH | DBOJIFOIIMOHHON CYILIHOCTH

MEHJIENIEEBCKOM ¥ COBPEMEHHOM | MEHJIEIEEBCKON PI COBPEMEHHOM

q)opMyJH/IpOBOK nepruogu4ecKoro (I)OPMYHI/IPOBOK NEPUOANICCKOTO

3akoHa JI. V1. Menneneesa; 3akoHa J[. . Menzeneesa.

OK 1-9

— 3aBHCHMOCTH cBOMCTB | — OOBSICHIET 3aBUCHUMOCTH CBOWCTB 3amura
XUMHUYCCKUX BCHICCTB OT CTPOCHUA | XUMHUUYCCKUX BCHICCTB OT CTPOCHUA Ha60paT0pHOfI
aTOMOB O6pa3yIOHIPIX X XUMHWYECKHX | aTOMOB 06pa3y}01m/1x X XHUMHYECCKHUX pa60TbI 1o

3JIEMEHTOB,

OJICMCHTOB.

teme 1.3




OK 1-9

— OcCHOBHBIC TOJIOKCHHST TEOPUM | — 3HAET OCHOBHBIC MOJIOXKEHHsI TeOpHuu | TeCT 1o TeMe
3NEKTPOJIMTHUECKON AMCCOLMALMU W | NMEKTPOJIUTHYECKOW JAMCCOLMALUU U 15
XapaKTepUCTHKa B CBETE 3TOM TEOPUHU | XapaKTEpUCTHKAa B CBETE ATOH TEOPHHU

CBOWCTB OCHOBHBIX KJIACCOB | CBOMCTB OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COeIMHEHUI]; HEOPraHUYECKUX COCTUHEHHH.

OK 1-9

— OCHOBHBIE TIOJOXEHHMS TEOpUU | — 3HAET OCHOBHBIE MOJIOKEHUS TEOPUU Tect no
XMMHUYECKOTO CTPOEHUS | XMMUYECKOTO CTPOEHUSI OpPraHHYECKUX pazzaeny 1
OpraHMYECKUX COETMHEHUH U | COENUHEHUH U XapaKTepHCTUKa B CBETE

XapaKTepHCTHUKA B CBETE 3TOM TEOpUH | 3TOM  TEOpUHM  CBOMCTB  OCHOBHBIX

CBOICTB OCHOBHBIX KJIACCOB | KJIACCOB OPTraHUYECKUX COCIMHEHHH.

OpPraHUYECKUX COECTUHEHUH;

OK 1-9

— Ha3panue n3yuenssix BemecTB 1o | — Ha3piBaeT n3yueHHble BelecTBa IO 3amura
TPUBHAIIBHOW WM  MEKIYHAPOAHOM | TPUBMAIBHOW — MIIM  MEXKIYHAPOJIHOW | MPAKTUUYECKHUX
HOMEHKJIaType U OTpaKEHHE COCTaBa | HOMEHKJIAaType M OTpa)keHHEe COoCTaBa u

9TMX COEIMHEHWH C TOMOIIBIO | 3TUX  COEAWHEHHH ¢ TOMOIUBIO 11a60PaTOPHBIX
XUMHYECKUX (popmyt; XUMHYECKHX POPMYII. pa6oT
OK 1-9

— Kiaccudukanuss ~ Bemecte  u | — Kiaccudurmpyer — BemiectBa W | YCTHBIA OIIPOC
MIPOLIECCOB c TOYKHU 3pEHMS | IPOLIECCH C TOYKU 3PEHUSI OKUCICHMS- 10 TEMaM
OKHCJIEHUA-BOCCTAHOBJICHMUS,; BOCCTAHOBJICHHUS.

OK 1-9

— Cobmonenune npaswi | — CoOmogaeT npaBuiaa skogorudeckd | MHCTpyKTax
9KOJIOTHUYECKH TPaMOTHOT'O TIOBEICHUS | TPaMOTHOIO MOBEACHUS B OKPY)KAOLICH o Th

B OKpYy:KaroIlei cpeze; cpene.

OK 1-9

— Ouenky BausHHS Xumuueckoro | — OueHuBaeT BiusiHHe xumuudeckoro | lloaroroska
3arpsI3HEHUST OKpY>Kalollled Cpelibl Ha | 3arpsi3HEHUSl OKpYXKalolllel cpeabl Ha COOOIIEHUI
OpPTraHu3M 4YeJIOBEKa U JIPyTrue XMBBIE | OPTaHU3M 4YeJIOBEKa M APYTHe >KUBBIC

OpTaHU3MBI, OpraHU3MBI.

OK 1-9

— Cobmronenue npasui 6ezonacHoro | — CobOmronenne mnpaBwin OesomacHoro | MHCTpykTax
oOpareHus c TOPIOYNMHU u | oOpalleHHs ¢ TOPIOYMMHU U TOKCHYHBIMH o Th

TOKCUYHBIMU BC€IICCTBaAMH,
71a60paTOPHBIM 000PYIOBAHHUEM;
OK 1-9

BEIIECTBAMH,
000pyIOBaHUEM.

1a00paTOPHBIM
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